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(54) GENE ENCODING ENZYME DECOMPOSING PCB AND ITS RELATED COMPOUND 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a chimeric gene 
capable of efficiently decomposing many kinds of PCB 
compound and useful e.g. for environmental purification 
by encoding the terminal dioxygenase large subunit of 
biphenyl dioxygenase decomposing PCB and the like. 
SOLUTION: This chimeric gene is obtained by 
recombining a gene encoding the terminal dioxygenase 
large subunit derived from different kinds of PCB- 
decomposing bacteria, such as Pseudomonas 
pseudoalcaligenes KF strain and Burkholderia cepacia LB 
400 strain through DNA shuffling and encodes the 
terminal dioxygenase large subunit of biphenyl 
dioxygenase decomposing PCB and its related 
compounds. This chimeric gene encodes an amino acid 
sequence of formula I and consists of a base sequence 
of formula II. 
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[^^^^] ^m(7)PCB5>^®e^5t5<?5tr:7:3i^/wvf 

5r ^tcj:o-c#6tL. j[S®/.^PCB^u5||ii{t:^i^ 

^;^7Jte^o 7*e^^#-5fc4?>C0S«<OPCB 
LB 4 0 Ot*-Cfo5o 



»20 S&T- 
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00 Waat I lcJ:S^>5^-«4Br>T'fl: 






I 



im^m 1 1 mm<o pcb ^m<o\i*y:o=^/i^i^ 

. v-r^— KT/UjJi? y y^-:^KF 7 0 7 tt*3 t;^^<— /V 10 

T'y T • -fe^-^i/r LB 4 0 owx*^^n^^i<oA& 

(D'MB^o 20 

[0 0 0 1] 

^ p c B *3 J: v^^<ommt^^<o^^^^j:^M^^m'r 

(0 0 0 2] 

m^<Dmm] PCB (jj^yj^{i::t':7aci:=i/w) t^. 

% t> fc ib L Pp5 M i: ^'.C o r V ^ ^ o 

10 0 0 3] pcB(ifcrr7:Ei^/Kc:jS*;*f^^ii:g^B*:# 

OttTSiig^H. ite^(7)i^;^P-r^^ (1-10) 

V>-fttt>. i\:^m\^^f:>^X^'^X^h(OX\ rtL 
^^SLT^l$'(ki-6w<i:ti#f^tcffijilX-^^o PCB 

v>5^^ :ifih<o:^mt. S«^^«tcS[W$nfcPCB 

(7)^^ (liiffi X^f^\^\ S ^^^4^ tc» < o P 
C B <7)^Sf;i i {c#^E-r -5 tc i ^ :^ fci 

m(0!^m^^mmit^hmm^mn\^xttc(DX\ zti 

[0 0 0 4] PCBC7)5>^(c:oV>T(i. t-^^in:!!/!^^]^ 

e^b;S>*lc$ttTJ!^5fe. 1H:*»f»X'#< coPCB5^A?S;6i^ so 
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2 

Bi^tt-cvN^o :in^x^m^tifzFCBjr^mm\'^i/y 

TV^5o HU#<7)^J(iPseudomonas ^ Burkholderias Acin 
etobacter . Achromobacter <if T'fe 0 ^#{iRhodococ 

cus "CfcSo :l^^^boPCB5>j»ffi^;lov^T. -^co^^W 

mt^;J|5<^f^^tt. ^o;0-(7)®tt;i)^^PCB:9'^ 
ite^ (PCB^>«<^tt^«-r-6»^^='-K-r5it^K 

[00 0 5] ±mmMit^ <t -6 p c B (D^mt.. mt^M^ 

-^-t■-5^i:J5>e.^b^^^-$i^XV^5 Biodegrada 
tionS : 289-300 (1994))o ^T^^^^. mm^^<^^y 

ox) \CX,^mm^th. ifcCytii^b: 

[0 0 0 6] \^f}^\^f^fi^h. :Lix-^x%m^MzPCB 
5^^liJi> ^tt-etb. ^^-^S^ffi-rsPCB^b-g-ifef^p 

^W^cCPCB5>»ei»"C*>e'>^— K^-^^ • v/^L-K 
T J\^ti y (Pseudomonaspseudoalcal i genes) K F 

7 0 7 3^^^"^— ^^/V'T^^y T • -ir>'^'>T (Burkholderiacep 
acia)LB 4 0 0^t^W:g5-r^^. KF 7 0 7«cfl^< 
7ffit-^^Blfe Lfc P C B if OJ^^I^ 1-3 (D'&M.VC 
PCB$:S<5>«U. — LB4 0 0tS|c(i2, 5 -{i 
Ufc P C B }^(Di^m^ 4-5 cOii^i^^bP C 

B^^mth. p oB(o^mi^u^m\z.\^. ^mm<op 
c B it-^m^mmc^mx^ ^x^^j^pc B5>«ae^ 

[0 0 0 7] 

&^l^^m^co P C B^b-B^^CQ^^ftft-^-^Uti'^ J: 9 P 
CB^»itfe^^®l#L'T> PCB6C»^^6^^.^5>)S^^T 

[0 0 0 8] 

^iS^-r^/^ci^tci^^^mtatTt^^. ^M(7)PCB5>» 
/j:PCB^»«Fl4^^L. L;d>t. ^<Di'i^(Oit^m (i^ 

p c B$>«se^^#s ^ <i: f>^x^ ^z.t b*^ 

[0 0 0 9] -r/jrt?^. S^<7)PCB5^^S 
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J: t^^lia^b-^^ ^ S t^' :7 ^ ^/u v^:^ ^ y if 
6 r ^ ^ «Ff» i i- S 7 ite^ ^ ffiW-r S o 

Id 0 10] ^mm<D^?^ vmB^^"^^tii^<Dmm(D 

KT/i-;'^ y y^->«^KF 7 0 7 *fe*3 <fc tJ^^'-^— =i y T • 
ir>'>v'r LB 4 0 Ot5^-C*>«9 > r4X7i^ib?#^tt^=^7« 7 

[0 0 1 1 ] 

hAl/'BphA2) <t N ADHTi^^CO^^C^eiSt-H 
^•f ^^31 U K=¥i^>- (BphA3) <b:7^UK^v'>^ 
StcP^ (BphA4) ^^e>^lf^$ixSo *i^>^:^^^> 

=:.-yh (BphAl) t^h-^zf^^^iy h (BphA2) 
c?:)Z:o<Di^r^^^::y h/i>A 1 3 A 23 CO^t^ n 
— ^ LT^-^UTU^S (^rJHb, Biodegradation_5 : 2 
89-300 (1994))o 
[0 0 12] -^UT. «-S£OPCB5^^M»^W:iJ5-r^ 
'ettib<^[B1tc:t:iBp h AlfC*3(te{i^»<^T^ /g^ 

^:zt7b^mibi)^iC^thX\f^^(V. Mondelloftil. Appl . En 
viron. Microbiol. . 63 : 3039-3103 (1997)) o 00:1 

F 7 0 7t5fet^<— ^r/WT^'y r • ±>^<->Tl^B 4 O O^t 

T'fi. B p h A 1 ^^J55t-r6 4 5 Q^cor y ^(50 5 
<D2 om<or ^ ymt^i^M-t^jii^s b p h A2(ifil7;)^i 

<@(7>T^Vg&;&5S9<^^'r. B p h A3:feJ;tJ«B p h A 
4(^1^— T-fc^ J. Bacteriol. 179 : 3936-3 

943 (1997)) o 

[0013] ^^m^n. ^ivbco^m^cf^^ 

(DP CB^mM^^(DB p h A 1 5:3— K-rsafi^ 

(bphAl) coroir-^^^^A/^*£tfe;^^tTV>^«fecoP 

cB^mmt^Rmcm^j:^m^i\<oh p h Aiite^^^ 40 

pcB5^^®^c^bn?:^v^x^®;:^pcBco5>^. ^bic 

^=3— K-r^^;^ ^ b p h A 1 it^^^l^Sli-r^^^^ 

3i::^/U) . i^^zi^r^/Ht^^ (^Jx.{^. ^ zx: /U ^ ^ 



[0 0 141 1g|Scom>:c^PCB.5^/W® 

*5fe(7)B p h Ai5te^F«i-c^vy^jfcaift;t^^c$ 

•^dr^ ^ b p h A lit-fe^^^tt-StCJi, DNA>-ir>'y 

a. Stemmer tC J: o T^ttl ^ tbfc D N ACO*al^x.?fe-Cfe 
t) (W.P.C. Stemmer. Natur e 370 : 389-391 (1994) : 
W.P.C. Stemmer. Proc. Natl. Acad. Sci . US A 91 : 10 
747-10751 (1994)) . SrtT*3 ^ S^«c«coit 

PC R(se If -priming PGR) (P C R : y ;^ -fef 

[0 0 151 :i<7>J: ^/.CDNAv'-^ >^y ^^^&$^fflV^T 

:;^^m(D^;^ ^ b p h A 1 mB^^mm'r^:r.u^m i 

(1) mM<OPCB5>^M?6^^t#btLfc^l<Ob p h A 
lite^i:M2^b p hAlatfe^^<i:^^ii'&U. DNa 

Ur. 1 O'-S 0 b pCODNA^lHlUX-r^ (HI 1 CO 
(A) ) o 

[0 0 16] (2) JilEcOX^X'^bixyh/h^K-DNA 
tC^^^-f-^— ^ffiV^/.Cl/^T'PCR^^T5o rtVt-<to 
-C. /J^»TK-DNAg#;i5:}35:v^^c:/v-r•^— i: LT«| 

Hi Ob p h A l5t^-7-<h||2cOb p h A lit^^ 
;!>Sja;^lfex.e>ttT^^II^^4xfcfffc/£ b p h A 1 7 

DNAS^y^jqtbtt^ {mi(D (B) ) o rcopcRSJ^;; 

lC:}oV^XfflV^:5DNA7j<y 7^ 7— if ^ U-CJi. t*^3fe;i>^b 
—Wtt^kZ.^m^tlX\^^^T a q DNAvif y 7« 7— if J: 
Pfu"^Pwo(Dj:9 proof read ing^tfe ( 5: >^ 
■^^;/^Lfc*^SC0jg'&^SiE-r5at^) ^W-rSDNA 

[0 0 17] (3) ^feV^T^ #btl.fc=^7f ^ B p h A 1 

P CRtc^^UnttML. 1.4 k bCDffitfex.^^ 
^bphAlS^^#^ (I^ICO (C) ) o 

[0 0 181(4) Jt^JiOJ: 9?'j?DNA'>-^:7 y ^i/fe 
(Cj:or#ibttfc*Jilfe;t b p hAlite^^b p hA2 
A3A4BC (BP Dox^;::j3V^TB p h A 1 tC^Jgci"^» 

^^5^^=^— K-r^it^T-) ^^-r^::^^;^ ^ K-<^:$^ 
-(OJb^tcigJffiu (gI2#M) . rtt^>cJ»SI(c^Ke 
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[0 0 191 (5) 5S«^Lit^n->'<Dmi*X.b p h A 
iae^^±fE (4) ^[^IHtClb p hA2 A3 A4 BC 

[0 0 2 0] :^^m\^U^i'^. J[^Ji(75<t plCDNAv--^ 
:7 D l^^^mm U-CSS<^ P C B ^J-jW® tf 

^ (BP Dox) c7):^i^:/^^^y h (tI?* 

— K-r-sae^F- (bphAi) ^ "7 > y Mcm.^^7L^ 

:Lt\^^^. PCB*Dj:t>*lliS{l:^^^5>^t-6BP Dox 

cOBphAl K-r-S^^^t 7 b phAlite^^# 

5 /.C V ^-f i^co ^ -Y P C B ji^m^kz. hMmX' ^^t^. 
P c B»»#ti3&55:vN{c*:R6*){cS/j:5S«cD P C B5^ 

7^^><ycopcB ji^m'm t -mm\i p c e ^^m-t ^ ^< 

— =2/Wr^y r • -fe^'?>^TLB4 0 OW^-i y<^P CB6^ 20 

[0 0 2 11 :^^mtmm^th^i^m<DP cBj^mM<D 

T/u;^; y y^-:^KF 7 0 7 W t ^ /i-v" V T • -fe^-^-^ 
TLB4 0 OtSfeX^fc-So v'a.— K^-:^;^ • KT/W 
;^ y >/^>^KF 7 0 7t*tt. :lb:n.'J+!T-3>«I^H. PER 
M P-8297i: LT^I€$HTV^6 (-fe-JM J.Ba 
cteriol. 166_,: 392-398 (1986) #^0 o *^c. y<—^ 
/u^y r • ir/<v/TLB 4 0 0^(i. — 3 — 

ir>^^ — (the Agricultural Research Center) t^^t6# 
#NRRLB 1 8 0 6 4 UX^ie^ ttl^ir — 
A#"C#5 (D. L. Bedardffe^ Appl .&iviron. Microbio 
1.. 51 : 761-768 (1986) ; L. H. Bopp, J. Ind. Micr 
obiol.. 1 : 23-29 (1986) #fiaj « 

[0 0 2 21 5|s:^P^^c:t^^v^v^^— K^-:^;^ • i^zr— KT 

/l->t7 y y^^y^KF 7 0 7Wty<--=^J^'f})T • ir/^v^T 

LB4 oot5fe^ffl^/^T^»b4^. P c B *5 J; t/liiS^b-a-^ 

6BP Dox<7)=3r;^ ^ b p h A 1 itiHT-CO^?^ LV^ 

Mci^m^t. la^js-^ 1 COT ^ y K-raite 4o 

^{1. lg;j^{bPCB*5.tt/ig:te<bPCB(7)V>t' tLt>ffitv 
yUT^^VcO^ ^^^^^b-^^t-^LTti^^^B^^^-r^BP D 

ox<o=^p«7b p hA iite-?-"Cfo6::^;6s?ft;5^i^bixT 

[0 0 2 3] ^^mitC^i^^^i^zi.— K^-^>^ • v^^— KT 

yu;^; y y^-;^KF 7 O 7W^Xt}^y<-'=^/^7^])T • 'tr>''' 

v-TLB 4 0 OW^^'^^nhi^^^y^ ^ b p h A 1 it^^^ 



K-r '5ise^^)^ct^ga^ij#-^4 ;5^b^site^T*fe 

6o r<^)5teT-(i. ig:ie{bPCB*3J:t5iBie{h;PCBco 

^WS^^W-r-SBP DoxC0=3f-^ ^ b p h A 1 itfe^"CfoS 

[0 0 2 4] i^^T. ^^m^^hit^mm-r^t^f!^. 

— K^-^;?^ • vr)vti y >>';^;^KF 7 o 7t* (I^Ji 

T. ^tCKF 7 0 7*^V>9) ^'/l^r'y T • -fe^-^ 

'>TLB40 0» (Jiy.T> *{;iLB 4 0 0»^V^9) ^ 

[0 0 2 5] 

[HJSWl DNa s e n::<fc ^ 7 ^^^A^jf-fL : KF 7 
0 7:^S^CDb phAl^LB40 O^S5l5<75b p h A 
1(7)1 : IDNA^-g^^ (:^S2;/g) iSr^S7KX-9 0 
/i UC#3Kb> rttlCl OmWi^^'^-yyT—WL (IMCO 
hy;:^ — HCK p H7. 5 + 1 0 mM(7:)Mn C 1 2 ) 1 
0 /X 1 ^j^D LfCo #btLfc^^£r>i^ (*i^^4l 0 0// 
1)^1 5t:T'6 5>rBl> DNa s e I (0. 1 5U/1 O 
0/z 1 ;^^@itSi) ^ffiV^r5^»P (^mb) L/c^. 8 

fc„ 5^^S^ft>^coDNA^ 2%c?:>i£i!t^.T;«fo— ^^-^/U 
(^fSitSSi) JiT*m^*»I^-fr. Whatman tt (^llMald 
stone ffi) ^DE 8 1 O'-'S 0 

b p(ODNAt^>T-^Iili|XUfCo lM<7)Na C 1 ^ffiV^r 

(1:1) T'ttaiL. ^ btii^^^i^^y-zi-'CailS^-a: 
[0 0 2 6 1 :y^>r-^— ^>^v^^cCV^P c Rtci:^^^ 

^:±ia<0<tptcLT^>t<b^ttfcDNA (10 0-2 

oong) ^ \ 0 IX \<ovovi':fy^%v^ :^ [sf&SIS 

P f u/<5/ — # d NT PigfiO. 4 mM. 0. 1 U 
/ liKOy i U5i<y If (5»tP:^ y Z^^/i^zz^T'^Mla 

gollaCOStratagenettM) 3 {;i^:!jn LT P C R ^^To 

V^/i.^JgUrc: : 2*:«DNA<7)a^i4. 94t:-Cl5> 

^ ^—WS:. 7 2 X:X 1 5>Fb1o 

[0 0 2 7] ^T^^-f-^ — ^fflV^5PCR{Cj:5t§ipI : ± 

^t^K^tC^LT. b p h A lite^COT/^-Y"^— ^ffll/^ 
X^ffiPCR€r**U/cio ffiV^fc:/7-<•^--^i. 5' - 
CCGAATTCAAGGAGACGTTGAATCA 

TGAGCTC AGC- 3 ' (iB3?'J#'§- 5 ) :Joit;^5' 
-TTGAATTCTTCCGGTTGACAGATC 

T-3' (Sa^lJ#-^6) T^fe5o 
[0 0 2 8] _h|E<^:7'7-r-^— ^^^^^.^^^PCR^^ifeJ 
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(Dl 0 OiB^^m<Dl n 1 ^m^t LT2 S'^-i ^J^(0 
PCR^^TofCo PCRCO^{+ (^^il-SfiSO/i 1) *i 

9(CL:fc : #>^^>r-^— OS5 0 pmo U ^ffi? 
jggT a q^^2^ >'r— 2. amMCOMg C 1 2 . #cl 
NTPCOjSSO. 2mM. Taq/Pf u (l : 1) 
i^(7)fi:l.2 5Uo PCRco^xmo^{4^(i. ±M(0^'7 

^fflv^/^V^PCR<0S'&^:I^Clcu/c:o fl.U* ik 

b p h A 1 m.^=i'tm htiit r ^ ^mm uy^o 10 

[0 0 2 91 b p h A littfe^t^^ 
±IE(^<fc 9tcLT#bnfcPCRifc^i^^S a c I :}3<t 
t/B g 1 I I T*^^5>^L. r;5ifD— 
{CX^mmi^. 7^7^ ^ K'<i5'^ — p J HF 1 8 AM 1 
u I OS a c I /B g 1 I I^HfaJffit-alSgUfCo Itb 

K^::*c^S^-^^ y tr • =1!; XL 

1-8 1 u e (T^SstratagenettSI) (C^f^Kfe^ftb. 5 

0 n g/m 1 <7)T:/t:°iyy j:t/o. 1 mM(D-r y:7"D 
[0 0 3 0] tt"^^ ^ K-<^^— p j hf i 8 A 

MluUi. T^'fe'v^y ^^SSftiit^^^^^KF 7 0 7 
:pfe*5fe<?5 bphAlA2A3A4B CM&lr^^i-^y 
Kp J HF 1 8 Gen e 138 : 27-33) ^ 

Ml u i{::Xvmm^M\^r 4-UNA7^]) 
zsL^y ^ V v^-r-SCir tcJ: »5 b p h A lit^^cofflJ 
5^^5>^[^^Lfc (AbphAl) y^:^^ KT'fe«9. 
±ia<75<t ^t-DNAv^-yy' y :x:/T*»btLfcmifex.^^ . 
AbphAl M&^^S a c I :fectU^B g 1 I l Ofa^*" 30 

b p h A 1 jte^t^ AbphAl <DU^\^A b p h A 

[00 3 1] P C B jo 

J£i_b£0 J: 5 LTil^Lyb^tttJ' n — v-co^^E-^ ^ b p h 
A 1 jte^^ Jiia<h I^^Htc:/^ ;^ ^ K-<i5^ - p J H F 

1 8 AM 1 u I cob p h A 2(D_b«c(caiJgL. 
HiK^v^zn ytr-^yjMlOQ^ (^teSstratagene 

m^M^^MM (6 0 0 nmtCjott^^SO. 8—1. 2) 40 
*T*1#«L/C^. 5 OmM(Oy >^g^;<7 y !>Ax<-/:7T — 
^S (pH7.5) •C2I^Iffi^*U, ^^(C|^i:^'?5^:7T— fS 

2 Om 1 t^tcS^^^iirTa 0 0 nm(C;*o(t6®gl. 0 ^ 

[0 0 3 2] p(CbTl^SlLfc:^BillcD#il:Sf*: 
(CI. ^^i^'/— yMC^35^LfcPCB*5<tI/llig^b-&1^^S 

2 0 0 r pin-C]®*L-5>^UT#yt 2 m 1 (D±m(CoV> 



^fi^P-<fc : bf:7 3iri/P4 3 4 nm ; 4 — 7^^/Utf7 
^::^yU4 3 7 n m ; v^>^ jin/W^ ;^ > 3 9 5 n m ; 
ly/y^l^ (DF) 4 6 5 nm; 2, 2' -v^^nntT 
>'ni:=./U (2. 2' -CB). 3 9 3nm;2, 5, 4* 
- h y ^ciol^:7 3^^yW (2, 5, 4* — CB) 412 
nm ; 4 n n tr:7 3i^/U (4 C I B P) 4 3 8 n 

XTlo 

[0 0 3 3] KF 7 0 7*^*5J;TJ«LB4 0 0»C 

oV^Tt.. l^^lc. ;*cfli® JMl 0 9*^ffiV^^^m^ 
»$rm\ PCB^DjcU^Biafb-^i^co^^ftptgWg^^^fo 

^^:y<r>^^ 7 b p h A 1 jtfe^^-^'&tp^^^-:^ ^ K 
X*?Fm^^^txfc*l«l^:^fla®09^2Wi. 

/c P C B *5 J: t/glBib-g-^ 6 ^J^^P ^ :^ U 3t o 

[0 0 3 4] i-/.t:b"^. m*x.:^M«<o 5 ^ 1 tf 

:7 3i^/HC^LTfi. KF 7 0 7*^(^1. 8f§. LB 4 0 
0*5^(^)2. 3 fi^. 4 — ^ ciyutf 7ni:=^/MC7lftUXtiKF 7 
0 7t5^C01. 2fi&. LB4 O 0t5|c(Ol. SfB^. 4, 4' -^Z^ 
iJ' n/Wt'73i^/HC>CtL-CKF 7 0 7t5fec01. 8{* (LB 

4 0 ot5^«r<^^k'&^^(c*^■r6^§^±^*L/j:v^) (onfm 

tS^^^^L/Co ^/c. 2, 5, 4* - hy>:7crnt:'':7zii 
riyWtC^^rLTt^i. L B 4 0 0*5^^ l^l^tC 2 , 
/l-yv^J^COS, 4-{i{C^^5^-=P^2gA (KF 7 0 7t5fe 

ti4' -y>^^co2, 3-ffitc«A) -Ir^^tip^x^. 

■^CO^t^f^. l«Tfef?> 2. 5, 2* , 5' -■T'h^ 

o C2 if^v^3i^/utc:^bTJi2. s-v^^J^n/u-y :/^(7:) 

3. 4-ffi(c:LB 4 0 O*fe(7>0. 8f& (KF- 7 0 7t5fcfi 

JtUrr^KF 7 0 7t*01, 2f& (LB4 0 ot*fir(7>^t: 

-^i^tC^t^Tt^ U) . v^-<^>^:7^>{->CtLT(iL B 4 0 
0^(750. 5fT& (KF 7 0 1 ^\%^<D\^^m\^fk^ft\J) 

[0 0 3 5] wOJ:^tC. _bia{l:-&i^<0:^T(C^LXig 

^m^-T^^:^ AbphAl AB^^^%ht\^tl:l t^^Tjk 
^tifZo #^tLfcl^:aE^p< ^ b p h A lite^F^DNAv^ 
_^^4^_ (rzf9-( h*y<^ :ti^:^y^M±ms 7 3 A) 
J: «9 U> Bfi3?JJ#-^ 1 COT ^ y e&ifi^iJ:j3it;^iB^iJ# 

[0 0 3 6] ^fc. i t:'^^^. 

c^yUtC^LTJ^i. KF 7 0 7«c<r)l. 2.«. LB4 0 0ttc 
(Dl.SfS. 4 n/Ut^ >^:n^/HC^LTti. KF7 0 
7«(01.2fg> LB 4 0 0t5|c<Ol. 5f&, 4, 4' -v^iJ' 
n/Wtr:7 3i^/Mc5Pj-U-C{i. KF 7 0 7*C01. 8f& (L 

B 4 0 omt.:L<Dit^mcmi±^j:\^) (D^mt^i^^^i^ 

fZo -^LT. 2, 5, 4' - b y ^ on tf >^:aic:^/MC^ 
LTtiKF 7 0 7:^^!^^. 4' - n y i/(7:> 2 , 
3' -ffi-CKm^-¥-^»A (LB4 0 0t*fi2. 5-y 

>'i/co3, 4-{i(^5^A) i-^:: t:Osr*#. -^o^t^fi 
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tC^LTf^iKF 7 0 7*fe<7?l. 2{*f ( L B 4 0 0 tS^Jir.O 

it-^m^m^^^^j: U . >?-<:/y:7^>t;i*rUTJi. LB 

4 0 OttcCOO. 3ii (KF 7 0 7 m^:L<Oit'^m^f^^^J^ 

[0 0 3 7] -r/^^pt,. - c7)::;i^^Mc?:>#ih^{^4'i;i^m 
KF 7 0 7*feioJ:t;^LB4 0 Ot*^5fe<oa^^;i^:^< 

-T^^^-r 5 r ^ i t9 SE^fj#-^ 3 or ^ y ^iB^y*3 J: 

SEQUENCE 
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y phAK^r^ /^Sa?iJ^KF7 0 7t5|c, LB 4 

ig;V^fl!l(^^:?« 7 b p h AlOT^yKiB^JtiteLTTi^ 

ia5><Wti=3e7« ^ b p h A 1 [I13C^C (ia JlJ#-§- 3 ^ fc 

*5j;a^^<^)fi&(^^^7b p h Al {(gl3<7:>E--H) (i. 
M^T'fcSKF 7 0 7* (ia3<7)A) ^ L B 4 0 0*fe 

J: "9 P C B <t t>*^<75Mi* ^b-^^o^^fl^i-fi^t^ 



L I ST I NG 
<110> Japan Science and Technology Corporation 

<120> Genes encoding enzymes which catalyze decompositions of PCB 

and related compounds ( PCS^XXimmit^^^i^f^'t^mm^=' 

<130> P0203T 
<160> 6 
<120> 1 
<211> 458 
<212> PRT 

<213> Pseudomonas pseudoalcali genes 

Burkholderia cepacia 
<400> 1 

Met Ser Ser Ser lie Lys Glu Val Gin Gly Ala Pro Val Lys Trp Val 

5 10 15 

Thr Asn Trp Thr Pro Glu Ala He Arg Gly Leu Val Asp Gin Glu Lys 

20 25 30 

Gly Leu Leu Asp Pro Arg He Tyr Ala Asp Gin Ser Leu Tyr Glu Leu 

35 40 45 

Glu Leu Glu Arg Val Phe Gly Arg Ser Trp Leu Leu Leu Gly His Glu 

50 55 60 

Ser His Val Pro Glu Thr Gly Asp Phe Leu Ala Thr Tyr Met Gly Glu 
65 70 75 80 

Asp Pro Val Val Met Val Arg Gin Lys Asp Lys Ser He Lys Val Phe 

85 90 95 

Leu Asn Gin Cys Arg His Arg Gly Met Arg He Cys Arg Ser Asp Ala 

100 105 no 

Gly Asn Ala Lys Ala Phe Thr Cys Ser Tyr His Gly Trp Ala Tyr Asp 

H5 120 125 

He Ala Gly Lys Leu Val Asn Val Pro Phe Glu Lys Glu Ala Phe Cys 

130 135 140 

Asp Lys Lys Glu Gly Asp Cys Gly Phe Asp Lys Ala Glu Trp Gly Pro 
145 150 155 160 

Leu Gin Ala Arg Val Ala Thr Tyr Lys Gly Leu Val Phe Ala Asn Trp 

165 170 175 
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Asp Val Gin Ala Pro Asp Leu Glu Thr Tyr Leu Gly Asp Ala Arg Pro 

180 185 190 

Tyr Met Asp Val Met Leu Asp Arg Thr Pro Ala Gly Thr Val Ala lie 

195 200 205 

Gly Gly Met Gin Lys Trp Val He Pro Cys Asn Trp Lys Phe Ala Ala 

210 215 220 

Glu Gin Phe Cys Ser Asp Met Tyr His Ala Gly Thr Met Ser His Leu 
225 230 235 240 

Ser Gly He Leu Ala Gly Met Pro Pro Glu Met Asp Leu Ser Gin Ala 

245 250 255 

Gin He Pro Thr Lys Gly Asn Gin Phe Arg Ala Ala Trp Gly Gly His 

260 265 270 

Gly Ser Gly Trp Phe Val Asp Glu Pro Gly Met Leu Met Ala Val Met 

275 280 285 

Gly Pro Lys Val Thr Gin Tyr Trp Thr Glu Gly Pro Ala Ala Asp Leu 

290 295 300 

Ala Glu Gin Arg Leu Gly His Thr Met Pro Val Arg Arg Met Phe Gly 
305 310 315 320 

Gin His Met Ser Val Phe Pro Thr Cys Ser Phe Leu Pro Ala He Asn 

325 330 335 

Thr He Arg Thr Trp His Pro Arg Gly Pro Asn Glu He Glu Val Trp 

340 345 350 

Ala Phe Thr Leu Val Asp Ala Asp Ala Pro Ala Glu He Lys Glu Glu 

355 360 365 

Tyr Arg Arg His Asn He Arg Asn Phe Ser Ala Gly Gly Val Phe Glu 

370 375 380 

Gin Asp Asp Gly Glu Asn Trp Val Glu He Gin Lys Gly Leu Arg Gly 
385 390 395 400 

Tyr Lys Ala Lys Ser Gin Pro Leu. Asn Ala Gin Met Gly Leu Gly Arg 

405 410 415 

Ser Gin Thr Gly His Pro Asp Phe Pro Gly Asn Val Gly Tyr Val Tyr 

420 425 430 

Ala Glu Glu Ala Ala Arg Gly Met Tyr His His Trp Met Arg Met Met 

435 440 445 

Ser Glu Pro Ser Trp Ala Thr Leu Lys Pro 

450 455 
<210> 2 
<211> 1377 
<212> DNA 

<213> Pseudomonas pseudoalcal i genes 

Burkholderia cepacia 
<400> 2 

atgagctcat caatcaaaga agtgcaggga gcccctgtga agtgggttac caattggacg 60 
ccggaggcga tccgggggtt ggtcgatcag gaaaaagggc tgcttgatcc acgcatctac 120 
gccgatcaga gtctttatga gctggagctt gagcgggttt ttggtcgctc ttggctgtta 180 
cttgggcacg agagtcatgt gcctgaaacc ggggacttcc tggccactta catgggcgaa 240 
gatccggtgg ttatggtgcg acagaaagac aagagcatca aggtgttcct gaaccagtgc 300 
cggcaccgcg gcatgcgtat ctgccgctcg gacgccggca acgccaaggc tttcacctgc 360 
agctatcacg gctgggccta cgacatcgcc ggcaagctgg tgaacgtgcc gttcgagaag 420 
gaagcctttt gcgacaagaa agaaggcgac tgcggctttg acaaggccga atggggcccg 480 
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ctccaggcac gcgtggcaac ctacaagggc ctggtctttg ccaactggga tgtgcaggcg 540 
ccagacctgg agacctacct cggtgacgcc cgcccctata tggacgtcat gctggatcgc 600 
acgccggccg ggactgtggc catcggcggc atgcagaagt gggtgattcc gtgcaactgg 660 
aagtttgccg ccgagcagtt ctgcagtgac atgtaccacg ccggcaccat gtcgcacctg 720 
tccggcatcc tggcgggcat gccgccggaa atggacctct cccaggcgca gatacccacc 780 
aagggcaatc agttccgggc cgcttggggc gggcacggct cgggctggtt cgtcgacgag 840 
ccgggcatgc tcatggcggt gatggggccc aaggtcaccc agtactggac cgaaggtccg 900 
gctgccgacc tggcagaaca gcgactgggc cacaccatgc cggttcgacg catgttcggc 960 
cagcacatga gcgtcttccc gacctgctcg ttcctcccgg ccatcaacac catccggacc 1020 
tggcacccgc gcggccccaa cgaaatcgaa gtgtgggcct tcaccttggt cgatgccgat 1080 
gccccggccg agatcaagga agaatatcgc cggcacaaca tccgaaactt ctccgcaggc 1140 
ggcgtgtttg agcaggacga tggcgagaac tgggtggaga tccagaaggg gctacgtggg 1200 
tacaaggcca agagccagcc gctcaatgcc cagatgggcc tgggtcggtc gcagaccggt 1260 
caccctgatt ttcctggcaa cgtcggctac gtctacgccg aagaagcggc gcggggtatg 1320 
tatcaccact ggatgcgcat gatgtccgag cccagctggg ccacgctcaa gccctga 
<210> 3 
<211> 458 
<212> PRT 

<213> Pseudomonas pseudoalcal i genes 

Burkholderia cepacia 
<400> 3 

Met Ser Ser Ser He Lys Glu Val Gin Gly Ala Pro Val Lys Trp Val 

5 10 15 

Thr Asn Trp Thr Pro Glu Ala He Arg Gly Leu Val Asp Gin Glu Lys 

20 25 30 

Gly Leu Leu Asp Pro Arg lie Tyr Ala Asp Gin Ser Leu Tyr Glu Leu 

35 40 45 

Glu Leu Glu Arg Val Phe Gly Arg Ser Trp Leu Leu Leu Gly His Glu 

50 55 60 

Ser His Val Pro Glu Thr Gly Asp Phe Leu Ala Thr Tyr Met Gly Glu 
65 70 75 80 

Asp Pro Val Val Met Val Arg Gin Lys Asp Lys Ser He Lys Val Phe 

85 90 95 

Leu Asn Gin Cys Arg His Arg Gly Met Arg He Cys Arg Ser Asp Ala 

100 105 110 

Gly Asn Ala Lys Ala Phe Thr Cys Ser Tyr His Gly Trp Ala Tyr Asp 

115 120 125 

He Ala Gly Lys Leu Val Asn Val Pro Phe Glu Lys Glu Ala Phe Cys 

130 135 140 

Asp Lys Lys Glu Gly Asp Cys Gly Phe Asp Lys Ala Glu Trp Gly Pro 
145 150 155 160 

Leu Gin Ala Arg Val Ala Thr Tyr Lys Gly Leu Val Phe Ala Asn Trp 

165 170 175 

Asp Val Gin Ala Pro Asp Leu Glu Thr Tyr Leu Gly Asp Ala Arg Pro 

180 185 190 

Tyr Met Asp Val Met Leu Asp Arg Thr Pro Ala Gly Thr Val Ala He 

195 200 205 

Gly Gly Met Gin Lys Trp Val He Pro Cys Asn Trp Lys Phe Ala Ala 

210 215 220 

Glu Gin Phe Cys Ser Asp Met Tyr His Ala Gly Thr Met Ser His Leu 
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225 230 235 240 

Ser Gly lie Leu Ala Ala Met Pro Pro Glu Met Asp Leu Ser Gin Ala 

245 250 255 

Gin He Pro Thr Lys Gly Asn Gin Phe Arg Ala Gly Trp Gly Giy His 

260 265 270 

Gly Ser Gly Trp Phe Val Asp Glu Pro Gly Met Leu Met Ala Val Met 

275 280 285 

Gly Pro Lys Val Thr Gin Tyr Trp Thr Glu Gly Pro Ala Ala Glu Leu 

290 295 300 

Ala Glu Gin Arg Leu Gly His Thr Met Pro Val Arg Arg Met Phe Gly 
305 310 315 320 

Gin His Met Ser Val Phe Pro Thr Cys Ser Phe Leu Pro Ala lie Asn 

325 330 335 

Thr lie Arg Thr Trp His Pro Arg Gly Pro Asn Glu He Glu Val Trp 

340 345 350 

Ala Phe Thr Leu Val Asp Ala Asp Ala Pro Ala Glu He Lys Glu Glu 

355 360 365 

Tyr Arg Arg His Asn He Arg Thr Phe Ser Ala Gly Gly Val Phe Glu 

370 375 380 

Gin Asp Asp Gly Glu Asn Trp Val Glu He Gin Lys Gly Leu Arg Gly 
385 390 395 400 

Tyr Lys Ala Lys Ser Gin Pro Leu Asn Ala Gin Met Gly Leu Gly Arg 

405 410 415 

Ser Gin Thr Gly His Pro Asp Phe Pro Gly Asn Val Gly Tyr Val Tyr 

420 425 430 

Ala Glu Glu Ala Ala Arg Gly Met Tyr His His Trp Met Arg Met Met 

435 440 445 

Ser Glu Pro Ser Trp Ala Thr Leu Lys Pro 

450 455 
<210> 4 
<211> 1377 
<212> DNA 

<213> Pseudomonas pseudoalcal i genes 

Burkholderia cepacia 
<400> 4 

atgagctcat caatcaaaga agtgcaggga gcccctgtga agtgggttac caattggacg 60 
ccggaggcga tccgggggtt ggtcgatcag gaaaaagggc tgcttgatcc acgcatctac 120 
gccgatcaga gtctttatga gctggagctt gagcgggttt ttggtcgctc ttggctgtta 180 
cttgggcacg agagtcatgt gcctgaaacc ggggacttcc tggccactta catgggcgaa 240 
gatccggtgg ttatggtgcg acagaaagac aagagcatca aggtgttcct gaaccagtgc 300 
cggcaccgcg gcatgcgtat ctgccgctcg gacgccggca acgccaaggc tttcacctgc 360 
agctatcacg gctgggccta cgacatcgcc ggcaagctgg tgaacgtgcc gttcgagaag 420 
gaagcctttt gcgacaagaa agaaggcgac tgcggctttg acaaggccga atggggcccg 480 
ctccaggcac gcgtggcaac ctacaagggc ctggtctttg ccaactggga tgtgcaggcg 540 
ccagacctgg agacctacct cggtgacgcc cgcccctata tggacgtcat gctggatcgc 600 
acgccggccg ggactgtggc catcggcggc atgcagaagt gggtgattcc gtgcaactgg 660 
aagtttgccg ccgagcagtt ctgcagtgac atgtaccacg ccggcaccat gtcgcacctg 720 
tccggcatcc tggcggccat gccgccggaa atggacctct cccaggcgca gatacccacc 780 
aagggcaacc agttccgggc cggctggggc gggcacggct cgggctggtt cgtcgacgag 840 
ccgggcatgc tcatggcggt gatgggcccc aaggtcaccc agtactggac cgagggtccg 900 
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gctgccgagc ttgcggaaca gcgactgggc cacaccatgc cggttcgacg catgttcggc 960 
cagcacatga gcgtcttccc gacctgctcg ttcctcccgg ccatcaacac catccggacc 1020 
tggcacccgc gcggccccaa cgaaatcgaa gtgtgggcct tcaccttggt cgatgccgat 1080 
gccccggccg agatcaagga agaatatcgc cggcacaaca tccgcacctt ctccgcaggc 1140 
ggcgtgtttg agcaggacga tggcgagaac tgggtggaga tccagaaggg gctacgcggg 1200 
tacaaggcca agagccagcc gctcaatgcc cagatgggcc tgggtcggtc gcagaccggt 1260 
caccctgatt ttcctggcaa cgtcggctac gtctacgccg aagaagcggc gcggggtatg 1320 
tatcaccact ggatgcgcat gatgtccgag cccagctggg ccacgctcaa gccctga 1377 
<210> 5 
<211> 35 
<212> DNA 

<213> Pseudomonas pseudoalcal i genes 
<400> 5 

ccgaattcaa ggagacgttg aatcatgagc tcagc 
<210> 6 
25 
DNA 

Pseudomonas pseudoalcal i genes 
6 



35 



<211> 
<213> 
<213> 
<400> 

ttgaattctt ccggttgaca gatct 
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